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NOTIFICATION OF RECEIPT OF 
RECORD COPY 


KOIKE, Akira 

No. 11 Mori Building 


(PCT Rule 24.2(a)) 


6-4, Toranomon 2-chome 
Minato-ku, Tokyo 1 05-0001 
JAPON 


Date of mailing (day/month/year) 

29 June 2000 (29.06.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
SK00PCT52 


International application No. 
PCT/J POO/03329 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicants) and State(s) for which they are applicants: 

SONY CORPORATION (for all designated States except US) 
SAKAMOTO, Ichiro et al (for US) 

International filing date 24 May 2000 (24.05.00) 

Priority date(s) claimed 25 May 1999 (25.05.99) 

SM«^ 8 bS^ COPV : 09 June 2000 (09.06.00) 

List of designated Offices : 

AP :GH,GM,KE^S,MW,MZ,SD,SL,SZ,TZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

EPtAT^E.CH^DE^^ES.FI.FR.GB^RJEJT.LU.MCNUPT^E 

OA :BF^J,CF,CG,CI,CM,GA,GN,GW,ML,MR,NE,SN,TD,TG 

National :AE,AG,AL,AM,AT,AU,AZ,BA3B,BG3R/BY^A,CH,CN,CR,CU,CZ^ 

FI,GB,GD,GE,GH.GM.HR.HUJDJUWS^^ 
MG.MK,MN,MW,MX,MZ,NO.NZ.PL,FT.RO,R^ 

VN,YU,ZA,ZW 



ATTENTION u . . , 

The applicant should carefully check the data appearing in this Notification. In case of any. i ^P"^^.^ *"J e 
and the indications in the international application, the applicant should immed.ately inform the Internat.onal Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
| X] time limits for entry into the national phase 
| | confirmation of precautionary designations 
| [ requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 









The International Bureau of WIPO 


Authorized officer: ^^^^^^^^^^^^^^—y 


34, chemin des Colombettes 


1211 Geneva 20, Switzerland 




Facsimile No. (41-22)740.14.35 


Telephone No. (41-22)338.83.38 
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iternational application No. 

PCT/J POO/03329 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before ea ^ 0,th t des ;9"^° n ff j C ^ ^SbeoVy 6 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and fum.shing translat.ons, as preserved by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority ^^an^MoSlomTe 
which the applicant elects in a demand for international preliminary examinat.on or .n a later election. 30 MONTHS f orr .the 
priority date provided that the election is made before the expiration of 19 months from the pnonty jiate Some ^ des.gnated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the pnonty date. In other Off.ces an 
extension of time or grace period, in some cases upon payment of an additional fee. is available. 

In addition to these procedural acts, the applicant may also have to comply with other •^'■''^ 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion Most designated Offices do not issue reminders to applicants in connection w,th the entry .nto the nat.onal 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase I before each ^'9"^ 
Office, the applicable time limits and possible extensions of time or grace periods, and any ottrer requ.remente see the >"*~»* 
ChaSers of Volume II of the PCT Applicant's Guide. Information about the repayments for fihng a demand for internattonal 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 

GR and ES became bound bv PCT Chapter II on 7 September 1996 and 6 September 1997. respectively, and may, therefore, 
be eSeoln I N em.™ 1 Sr aSer'election filed on or after 7 September 1996 and 6 September 1997. respectively, regardless cf 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request It is important to f e * x ™ X ***° 
designations are correct. Errors in designations can be corrected where precautionary designa ions ^^r^^L 
Rule 4 9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to .Rule i 4 9(c> 
Ce orelhe expLtion of 15 months" from the priority date. If it is not confirmed, it will aut °™»° a ^ 
by the applicant. There will be no reminder and no invitation. Confirmation of a des.gnat.on con sists « f ^e ftlmc , of a notice 
specifying the designated State concerned (with an indication of the kind of protection Z^ZVZZhZe^ 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 

REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed the applicant musl : submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the pnonty document ) to the ^ lv ' n 9°^ r e om 
fwhich will transmit ino the International Bureau) or directly to the International Bureau, before the ^^^J^X^* 
- he priority date, provided that any such priority document may .still be.subrn.tted to 

international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may instead of ^bmittjng *• P^f 
comment reouest the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
lst"e made before the expiration of the' 6-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the re^™^ 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any. paid) w.th.n the app .cable 
rm P e!imi7indicated under the preceding paragraphs, any designated State may disregard the , pnonty 'claim ^ 
designated Office may disregard the priority claim concerned before giving the apphcant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 
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SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 


KOIKE, Akira 

No. 1 1 Mori Building 

6-4, Toranomon 2-chome 


/DPT AHrv\ir»ictr5*ti\/f» 1 n^triJCtlOnS Section 411) 


Minato-ku, Tokyo 105-0001 
JAPON 


Hato rtf mailina f day/month/year) 




29 June 2000 (29.06.00) 




Artr\iir*a nt f c r\T aopnt'^ file reference 

SK00PCT52 


IMPORTANT NOTIFICATION 


International application No. 
PCT/J POO/03329 


international filing date (day/month/year) 
24 May 2000 (24.05.00) 


International publication date (day/month/year) 

Not yet published | 


Priority date (day/month/year) 
25 May 1999 (25.05.99) 


Applicant 




SONY CORPORATION et al 




1 The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
/nteVna*^ priority document(s) relating to the earlier applications) indicated below. Unless otherw.se 
ndlca ed by a ^ s erff appearing" next to a date of receipt, or by the letters "NR". in the right-h* |^ 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 


2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 


3 An asterisW*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
oVtralSed to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
rfJhe "^rtfe dto^ to Rule 17.1 (c) which provides that no designated Office may disregard the pnonty claim 
concerned gS the applicant an opportunity, upon entry into the national phase, to furmsh the pnonty document 
within a time limit which is reasonable under the circumstances. 


4 The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau o7whlch the applicant did not request the receiving Office to prepare and transmit to the Internat.onal Bureau. 
a^Drovided bv Rule 17 1 (a) or (b). respectively. In such a case, the attention of the applicant is d.rectedto Rule 17.1 (c) wh.ch 

Office ma P y disregard the priority c.aim concerned before giving the -i£<^ °^ n ^ 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 


circumstances. 
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- Country or reaional Office _ Date of receipj 
nr PCT receivina Office of orioritv document 
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jp 09 June 2000 (09.06.00) 


The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


Authorized officer J ^<^v^2^ 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 


I ■ " 003382328 
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From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 


To: 

KOIKE, Akira 
No. 11 Mori Building 
6-4, Toranomon 2-chome 
r\/i ; nntrx i/i i taW/^ 1 n^-nooi 

JAPON 


Date of mailing (day/month/year) 

30 November 2000 (30.1 1 .00) 


Applicant's or agent's file reference 
SK00PCT52 


IMPORTANT NOTICE 


Internationa, app.ication No. .nternationa. fi.,n 8 date (day/month/year, Pnonty oate W™^™' 
PCT/JP00/03329 24 May 2000 (24.05.00) 25 May 1999 (25.05.99) 


Applicant 

SONY CORPORATION et al 



AG,AU,DZ,KP,KR,MZ,US 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE AL AM AP AT AZ,BA,BB,BG,BR,BY,CA,CH,CN,CR,CU,CZ,DE,DK,DM,EA,EE,EP ,ES JFI ,GE ,GD, 

applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the Internationa, application as published by the .nternationa. Bureau on 
30 November 2000 (30.1 1.00) under No. WO 00/72552 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

aassMsassaHSttrs 

E^rnfning Authority before the expiration of 19 months from the priority date. 
It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note th a, only an applicant who is a" national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 



The International Bureau of WIPO 
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20 ...MEMORY 
6... HOSt COMPUTER 
9... AUDIO LINK BLOCK . 
10. ..IHPVT/OOTPUT 
11. . .INPUT/OUTPUT 



18... RECORDING BLOCK 
12... AUDIO LINK BLOCK 
13... MEMORY 
15... HOST COMPUTER 



(57) Abstract: Provided in a rate control command are a clock rate selection (SYNC SELECT) sub-function corresponding to a 
digital signal receiver, a base rate setting (BASE CONFIGURE) sub-function, a flow rate control (FLOW CONTROL) sub-function, 
and a capability inquiry (CAPABILITY INQUIRY) sub-function for the above tactions; and the capability inquiry (CAPABILITY 
INQUIRY) sub-function is used to transmit a clock rate selection (SYNC SELECT) status, a base rate setting (BASE CONFIGURE) 
status and a flow rate control (FLOW CONTROL) status to a transmission device. Whereby, it is possible to ensure positively and 
excellently digital signal transmissions between specified apparatuses. 
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- t= * 7 s - * 7= -r s; * ;bt ^ * * m * t z> m& (c mm 

H H & ft £ W % fc HI & t f# 5 X o iz & $ ft © # & 5 0 
gfiffid©^-^ **§6fitt, PLL|H»£flH,^ ^^fii^^ft 
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£©£■511. x-f ^*;i/*-x<r *M^-?>^ 

i:C3T\ EEE 1 3 9 4 £5$CDMX 5 >f > U 

^UTfeiiUTx ^n£fS£gg£S2&£Sg©2&£|ig&c*^&c: 
£*>#;i£>ft5#x #J£fcf I EEE 1 3 9 4^©/U7>f>T{i> 



WO 00/72552 PCT/JP00/03329 



Or^^^«MiMtt, ±Bft«UfcJ6aFtJ:!)±BII»o 



zotj vtjim^mmgimiz&^z. ±mu-bmn&. mm 
z.£*<ft®.tt %>m#(Dfamm smmmcorH ^^Mtjsi^i, 
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±E» 1 ©t^ ^*>>WI^M$SSfcJ:, ±E£fiUfcJfc«Ffc «fc 0 ± 
c©5m ^*;i/M^M£*£t;:£^-t> ±fau- hftjflpii, 

fe£»44hLT££i*ftTSfcJ:El/- rfflfP©#j&teft&Hit£ 

totf5fc»©:3 v> K*g«U ±IBnv> K£j&SDTgB©U- 

>-h&««»'r5l«©RlMlfl/-hS!iaiS$tr c 



6 

Kftw^j )\<m^Mii&^ >}>*< tt> it is 

IE3^jDt5f;ft(Dn7> K*MU ±IBnT> FfcJ&fcTIi 
^m«lliitt < ±E3*«bfcJS«fc:«fc t>±f2^-y hou- 
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7 

04 0 3©3v> h*t i^^^>^©rams^e>taf L<mm 

i5lis ^>>7D^*/^ y h©^-*tifjg£g&H;j-<r3fc#>© 
0 6 8\ 0 5 COT DtWy b©ctype/response©— e 

0 7fcfc, subunit type£ opcode©— Mi£0»J£^-f0-efc3o 
08ft> AV/C3?> K©l^SIit5tftOiT^5o 

©0T*&So 

01 Ofct, V7 D^Tx^y hCD^-^^ii^iJiB^-rSfeto 
©0T'&S o 

01 1£, *SB0J3©-^©ff2<lfzj;3;*-^;fr'>;*^A©a¥ 
^IS^-r^D y 70T'&5o 

30T*&5o 

01 5fcfc. 01 4 ©subfunction? ;p K©M£/g^ 50-e& 

So 

0 1 6 015 ©SYNC SELECTS 777>^>>a> ©Mfc ffi^ 
£0T*&3 O 

017&, 0 1 6 ©result7 4 KcD«fflU50^5 o 

01 8 lis 01 6©sync_select7 ^ -;i/K©s5iWt:ffl^50Tfe 



5o 

019(i> MiRtfim&£%.Vtzt t©0 1 6~f©result7 

02 011, 0 15 ©BASE CONF IGUREtf 777>^ya > <DMW C 

0 2 1 (1, 0 2 0 ©results — )V Y ©Mfc:flHNS0-£& So 

02 211, 0 16 ©base_conf ig_state7 >r — ;u F<DiftflJ3fc:fflv> S 
0T'feSo 

0 2 3(1, Mft&m&%%.Ltzt £©0 2 0 *©result7 * 

02 4(1, 01 5 ©FLOW CONTROLS 7*7 :r>**> a >©^R8(cffl 
^S0-e$>So 

02 5(1, 02 4©result7 -f -;p K©fi*a(3fflv>5 0T-*So 
0 2 6 (1, 0 2 4 ©f low_control_state7 w — )l \*<DMffllz 
S0TfeSo 

02 7(1, m$ltfimtf%%.\stc£%0)m2 4#©result7^-;i/ 
h* © M m 13 ffl n £ 0 T* 25 S o 

0 2 8 (1, 0 1 5 ©CAPABILITY INQUIRY-? 7" 7 t *s a >©I8 

0 2 9 (1, 0 2 8 ©commbination_of_state[]7 ^ — ;b F ©Ui*!JJt 
fflVAS0T-$>So 

03 0(1, mnftmimfeLtzt #©0 2 8*©result7^-;i, 
^©IliHJilCffl^^-e&So 

03 id, -9-7*7 r >^fflv>x, v |>7 

7 7*$^OV-7x7 ; /W7x^, V 7 h^ftr-^fciSo^ft 
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& m & n m ? % tz #> <o m & <d b m 

mmmmzinsmKitTj (m^^m^n zt) mm? s„ 

^13 0 t-*^§3 1, 32ipe.^^fcU 

i!3t7>r^I3 0t©^li, IEEE (The Institute of E 
lectrical and Electronics Engineers) 1394-f>£ — 



10 

eee i 3 9 4^f y*?-y x^^cDm^iza, mmmmizzo 

- IEEE139 >^-7i-r^©jl^{zo^rWT 

IEEE 1 3 9 4-f>^-7i>f7©i^{:li, IEEE 1 39 
4n*£^LTlgSe£ft£:AV (Audio Visual) «&<SD3>*n — 
;i/Ofc«)©3?>h-tLt, AV/C3?>Ft>yh (AV/C 
Command Set) tlTO£o *i>\ ±HBAV/Cu x'V b*{z 

-3^T©Mf±> (AV/C Command Set for Rate Control of I 
sochronous Data Flow 1.0 TA Candidate 1.0 December 16,1999) 

T-j.--; h (unit) . Wi%s(D%km*mtt><D£L1:V73--v h 
(subunit) £V^ia^##£-r3o AV/C37> Ft>ntlt 
«^©a^«:^^^gP©^|g|{c^-rfc»t x fH^J^ (De 
scriptor) tW ft* 1/ >*X *m®ii s mttT$> *) „ 31 <9 
-tf-^-yr 7Yf>r^77'ft ^-f X£ >J y $ (Subunit 
Identifier Descriptor) IcfBM^ftT £fc x ZtibAVm^ 

tfiiLfe^t^ £ — y<y h ©Subunit Identifier Descriptor^ 



11 

WTx :oAV/.Cdy> K-b y Mco^TIBBJi-rSo 
El 2 AV/C3?> K-b y htf)** y ^tf^^^LT^ 

So E12(z^-r«tat3 N ynmvj-V (Physical Layer) 1 1 l x U 
b-f * (Link Layer) 112 x h 5 >if * a > U * (Tran 
saction Layer) 113, %&TfS/ U > h (Seria 

1 Bus Management) 1 1 4 tt. I E E E 1 3 9 4 izigm UT ^ -5 o 
F CP (Function Control Protocol) 115 tt N IE C 61883 
£ip$iLT^S„ A V/Czrv> K-feyrll6HU 1 3 9 4 T A 

@3I±, 02OFCP115Onv> K£l/Xtf >*£|&BJ3f £ 
feto©0-e*»-5o 

FCPH:IEEE139 4 ±<7) A V«»©jH»&ff ^ tztb(D7u 

> K©MJ fcfci:P***>*fcJ: N IEEE1 3 9 4©?>/>^Dt 

(Ack) h D-^tcjg-To 

£ K si U < IB TOf 5 tc VXD mr$> 5 o 

I E EE 1 3 9 4/U$^lt;- h'Afcy- F B «»«|*gf fir 



12 

* 1 2 3{cn v> Y* yfe-5/*^##jXtfd !5ffr3-££/l5o 
* feast: , ^-^vMi, D>hD-7©l/^^>7l/^x^l 

*»fctt, »>«i»>*fT5« 

AV/C3T> H-b v H*> AV^|||^$ijgiI-r5fe4!)<D=i v> K 
•fe * r *C* »K CTS (3"7>h'ty hOID) tt" 0000" ( C T 
S=" 0000" ) t£5o AV/C37> K 7 <fctf 1/ 

^#>^71/-A^ ±13 F CPfcffl^T^- K^t-^DKD £*l 
5, n*£J:tfAV^££fi£frt*&^£#>fc: x 3?> 

Kfc*f-f5l'*tf 10 0 m-s CtCiSotUSo 

I6l32t:yh (=lquadlet) T-*£j$£ilT ^ 3o 0*±©(i/^y 

O5o E^destination.IDtts tjs UTV 1 * 5o 

CTSfcfc:3V> H-fe y h©I D$^b-C*Jl3> AV/Cd v> K 
•b y h T- C T S = " 0000" T$5o 0 Retype/response© 7 4- 
^Ftt* h^n ^> F©i§£ii:3^> FtfD8i&#3g£7FU 
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(1) «ffe*^a*»e>iH»rS3^> K (CONTROL ^ v > K ) , 

(2) ft$ii>t>tf;m*?3u-&t>#Zn v> K (STATUSu v> H) N 

(3) ®J^3 t> \*(Dy*-Y<DGm*Mi)>t>m^t>M:%n-? 
>K (GENERAL INQUIRY^ v y h* ( opcode© ^ KD*fiO fc<fctf 
SPECIFIC INQUIRY=J^> K (opcodeiJct ^operands© It ^- h (Dm 
M) ) x 

(4) tfLm<D£ik*MlZimt > 1t2>£o I^t53V> K (NOTIFY 
u v > K ) 

l/^^>X{±3-7> K©*I8tJ&CT^£ft3o C0NTR0Luv> h* 
fcfl-f 51/ X NOT IMPLEMENTED (HH£ftTO&oK 

ACCEPTED (&ttA*l£)\ REJECTED (JgffcTS) % iJ J: INTERIM 
(©£) ^S)5o STATUS^ v> Klc^f-fSb NOT IM 

PLEMENTED. REJECTED. IN TRANSITION (&?r$) x iJ«trf STABLE 
(££) ^5, GENERAL INQUIRY:*? .«fc ^SPECIFIC INQUIRY n ^ > K 
k*#>*fcHU IMPLEMENTED (Ili^fiitUS) , 
NOT IMPLEMENTED 5 „ N0TIFYnv> l/^^>XC{±, 
NOT IMPLEMENTED, REJECTED, INTERIMS CHANGED (gfcLfc) # 

0 5 4><£>subimit typefciu ^ll§F«3©^|il$#^r 5 fctotctSW- £ 
ftTiJDx tffl^fcT, tape recorder/player, tuner^^SI D 6 ti 

(-x LTsubunit idT: ? Y V y i/ y Pltfio 0 opcodefc* 



JTV-. A /«JJT VWUJJA7 
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^^>K*^LTi5D^ operand ji n "x* > P©;i7^- ^$ibt^ 
5o Additional operands&<&g£jS CTftiP^ti -5 7 -f — )l> K 7? 35 
£0 padding* ^SicjJS tTft in ^ixS 7 — ;b h*T*&3 0 data CR 
C (Cyclic Redundancy Check) — 9 fcj£B%(Dx. -7 — ^ x «y ^ £ 

i6srri7i±, ±ia©Av/cnv> h©M0j$^lt^5o 

06(±, 05O7>»^Dt7;t^r«y r ©ctype/response£>Mffc 
0<J£^LT^3o S4'Jigtfnv> K (Command) £^UT:fc»K 0 

(Respons) £3lbT^5o " 0000" CfcfcCONTR 
OL, " OOOr (Ctt STATUS, " 0010" fc&SPECIFIC INQUIRY, " 001 
1" fcttNOTIFY, " 0100" IZ & GENERAL INQUIEYA^SJ *) MX btlXl^ 

5. " 0101" nm" our &w*<D{±m<Dtctoiz?®m&$tix^ 

•So " 1000" (cliNOT IMPLEMENTED, " 1001" Iz ttACCEPTE 

D, " 1010" (Cli REJECTED, " 1011" tC&IN TRANSITION, " 1100" 
IMPLEMENTED/STABLE, " 1101" id (i CHANGED, " 1111" KfcfclNT 

mmmsMTztix^Zo " 1110" t±mm<Di±m(Dkisbiz^mm 

W\ 7 fcj± % subunit type £ opcode© M ft 09 £ ^ UTl^3<, 0 7 <3D 
subunit_type<D" 00000" IciiVideo Monitor, " 00011" £i±Disk 
recorder/Player, " 00100" tcifTape recorder/Player, " 00101" 
(cfctTuner, " 00111" tz& Video Camera, " 11100" fcttVendor un 
ique, " 11110" tc&Subunit type extended to next byte # M *) M 
T^tlTV^So " 11111" (Cttunit#SI!)^Te>ftT^5#, 

zh&n!gz<Dt><Di l zmt > nz®&i l zm^t>ti, mz&mm<D*> 
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EJ 7 lz?fit «fc "5 Cl, &subunit typeSt opcode CD 7 1 — 
U, d©0 7t3tt, -#J£ LT subunit type#Tape recorder/Play 
er£>J§£-0opcode£^LT^5o opcode^ £operand#£ a £ 

tiTlNSo CCT*(±. " 00h" fctt VENDOR-DEPENDENT, " 50h" fzii 
SEARCH MODE, " 51h" tZiiTIMECODE, " 52h" JdfcfcATN, " 60h" (ztt 
OPEN MIC, " 61h" (3{iREAD MIC, " 62h" izti WRITE MIC, " Clh" 
(CttLOAD MEDIUM, " C2h" RECORD, " C3h" {C tiPLAY, " C4h" 
£ &WIND#f»J 0 M5 T *> tlX ^ 3 o 

08, 09t&, AV/C3 7>Fi:i/7#>^©I^J§iU 
T^So ££, 08, 0 9T'i2, subunit type^Tape recorder/Pi 
ayer©i§£cDAV/C:JV> H U^^>^CD^I$^(f thSo 

il©=iv> h*(±, AV/C37> K-fcy h$fffibt^5fc», 
CTS = " 0000" tftot^So ctypeictt, $SiE£ftg&fr ^fEU^-r S 
nv>h* (CONTROL) fcm^fcto, ctype=" 0000" ££oTV>5 
(G9 6#Jffi) o subunit typettTape recorder/Player^ 5 £ i: «fc 
0, subunit type=" 00100" t^ot^S (0 7#i) » idttlDO 
©^S^LT^D, id=000fc&oT^£<> opcodefcilf ££^lil^lc-r 
S" C3h" £&oT^£ (0 7#fia) o operandfctFORWARDfc M^f 
£" 75h" fc&ot^S. 

accepted#responsefc:A3fc4&, response=" 1001" £&oT^£ 
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16 

(i6#i) o response 8 D T^nil 

±7.rt>Tv hO^-^H:. 7K¥^ISI3 2 try r (= 1 quadlet) T-ffi 

Z(DT4 V £ y h(i x A'^ry h^\y^ (packet heade 

r) fcLTs ^-^S (data length) % * ^ (tag) , 
(channel) > /t4ry hon-F (tcode) , (sy) > 

C I P'Vf ^ (Common Isochronous Packet Headre) 

D^fctU $^l:i<3 2t^M:, fiSI^^-vy h F M Tx 7 
hfc&#T3^-*#i!)DiTe>ft£1£^FDF> A 

^Dtt, 3 2 r Ufc V-X^-* 5*-^ * 

t 1 — ^^tfi^tlSr- * 7 <i — ;i/ K (data field) £&»K -e© 
mmr-tomKltTiEft^ (data CEO tf*Il:f^lin?tl5o 
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oitn (01 o ^icjMT'isA^T-^-r&g© 

FC# "1" M-fT-fcSJ: 1^ (sMb- h<3D3> h V-)Hfittt>tl 

act* ®i ict± N ei ni^bfc^iiisosaio^-x-f 

(DSP) 5ft, $^^>t2-^ GO&mtZ*. 0. 5=4 

fcSSSftfe^-f 5?^^-f -f ti^D btlBA 

rtj«£ftTV*3*g38£|nlB8£J:D£j*£ftTV*3*Dy*WC 
K C5im ITr >r 5*-* )]/•# — 7 <i tif -DA4S4t'5 i: , ■#- 

9 Jcai^-f So £©£#©7 r >f^*;i^>? , :r;i'7'n-fe>y 
■9-5 fciu ^^hn>tra.-^ 6©»^C«fcSII4aftt:J:D*5 s 'f 

(EP*»iifSm£^0 ©fall. 2 



rvi/«iruu/iMJX7 
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± 1 ) - h S * J: $ fc o t «• 

J:»K d©^-* V* )l*-mrm^V Afc/^y Mb U AiBA 

ts. 7 s * a- u >^7d y 1 9 « % Am;j{oiss i o 

Affi^lnlgg 1 Oli. 5=-f * 'J y ^ 9©^^^— 

2fl§18&l Ott, ^- y :7d y ^ 9 •frbXtsZtifc^'T v 

Hz, Z-<T>)\>tv h6>H£C&£&£n ^WCK51iLt;u 
>B 1 fc^mfSo AMSSl 0i±, ^^-f >B 1 

J&5££ftT^S^$-'.y hSMtS. Affl7J®Kl OH:. dCDJRfi 

U >?7n y >7 9 iCffi^f -So 

c © «t a i3 7 s -f * * m%.mm 2 xv** -r * ? i3&n£^g 3 m£ 

*>HNT{±> I EEE 1 3 9 40^-7i^C«|ffl/U50 
Blt<t BttttSfts t-f-ft'J>77D y >? 9&tfA{fi;fr|II]8 
1 0B: N CCIEEE 1 3 9 4C«407t-??i He <fc D 7 s -f ^ 
7^ ^DA^/^!< MbU *tzZ.Q>)\>Tv Hc<fc t) 

BJJ-TSiis 5 s -f y*;!/*-*** *fl^D ACoi\ttt, IEEE1 
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3 9 44 >*-7 *j x-zmfeZtitzM 10O7-f VPni-x/Vr 

* pi J8i t- mm &m -r s m& t u t % s • 

*3>Ka-*fc J: D«fifc5*i'U £©5*4 2 CD 

;U 7 d -fey-* 5 ©16 ft «£ »K ItTjZZ 7*U£ 

4^g3 «t D^m$nfe»uv> p^sttx i®«ai=i'T> 
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K#A*j£ft££, dOjg^lcftoT^-r 

MIC* 0, #(ftll#IHMifc DO^-^afci^gLTTV 

^'J 2 OfcKi, £fcSubunit Identifier Descrip 

7 s -f X*ia&f?£gS3 CfcHT. Am^7lsl«Sl lttv 7 s 
4 ^^Hkgg2©AtB*lalieS 1 0 iiit, >B 1 , B 

d©t£AtlJ:*j|g]8§ lift, ;U70B1, B 25&>e,£i££ftS 
7 s — j3r£©*Py*(cBJWUTlfclBU fcSSSftS^** h 

*-tM tf-T*— *#e2&£ft57-f V^Dt^^s; h 
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A**>7 , £#JRH*-ffc??£r3o ffcfc>*K Am^lslg&l 1 
r 5I4t5. IU 7D-l/-Hfi||Pfflt- K©»-&7? *x 

* r&ttfiU :©/^y h tllU ») btltzTj i/# 

1 2tt x ^h3>l^a-^l 5(B*!llPfc«fc »K *^»J 1 3fc««f 
tfc^^f ftir—T 4 ^"M^D Ate? J *J9 n, 7 w\z y 

V 1 4XUr^ V* )\,7±u7$tW k ®& (D/A) 1 6 tffiAU 

4**S£M20*Dy*WCKfcBH!IIUTfc.&x A^-^fC 
iI*flfc^D»^WCK$ai¥fcbT, 7 s -f s^^*-^ 
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^-r-f^if DASj|lt5« *fc£©*Dy*RCK*m- 

^a-'-x-f as* 5 * **iii3su xh:^k-*4 «fc o 



WO 00/72552 



PCT/JPOO/03329 



23 

M3>t^i-^ 1 5&, ^i>j 1 3 {ci^^^n^^-f v 

D A © 5 s - * S £ nf * ft] ffl 1 -5 o 

•J-AC^O? (V-^*»i:x^5F--f *-S/3>«SIBlf 



24 

X K l/— h$J$J (Command-based Rate control) d>^^- 
(Clock-based Rate control) (D2~D(DU— r 3 > 
hP-^r^tx * P 9 £ V — XjUR&tF^ — ^ U— b (base-r 
ate) Wife, yu-V-hUm. t&tKDm^^t>^r(Drzlsf)(Dn^> H 
7T>^7>3> (it^7T>^->3 >) 4AV/C37> KilLT 

(SYNC SELECT : ^SP & u y P (EXTERNAL), flgfl? D 
y?mm( INTERNAL) , 7 P -u > h P-;KFL0W CONTROL) (Dffitl 
fr) . ^-^U- h©aS^«fii (BASE CONFIGURE : 1 f&ii. 

2 fem. • • -x 1 6fg^©{5I*lfr) , 7D-U-KDlB»tti 
(FLOW CONTROL : I/- h bfc b— r©38tilg (± 1 

%) x 09* K**, MM. <£M) , flgfcHK^fctf (CAPABILITY I 
NQUIRY) ft£0«tfe*WUTH3« ftfc, ±iai6^P^V^t)-a- (CA 
P ABILITY INQUIRY) OilgCinK, Cft £ ©#8lfittS£i8&#£ 
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fc;fc^t\ ?Dy?tf$B (Clock Information) feu V-^J.^-y p 
(Source Unit) (Serial Bus Input PlugXttExtern 

al Input Plug) 5 1 SrfrLTx v — (Source Subu 

nit) 5 2 ©36ft 7* -7^ (Destination Plugs) 5 3fcfiS£ft* 5 s 
V -X -9- 7 h 5 2077 y (Source Plug) 5 5^^ 
ITV-^a-y h 5 0077 $r (Serial Bus Output Plug) 5 7 

*:x-y h 5 OTfciu ZuyZmU (Clock Information) 

ttfcfcl>Tx T-T V^D^^^-^^o-fi^ (Isochronous Data 
Flow) V-^a^'y h (Source Unit) 6 0 O - >y h 
(Subunit) 6 7 ©7* 5 4? (Source Plug) 6 1Xfct6 2fr£>, MS^ 
V-X^-y h (Source Unit) 6 0077^ (Serial Bus Output 
Plug) 6 3£t>UT* rXr-f ^-i/a>i^>y h (Destination 
Unit) 6 9 /J-H 6 8 ©77 ^ (Serial Bus Input Pitt 
g) +J-7*JL-y h (Subunit) 6 805^7*7^ (Dest 

ination Plugs) 6 5 Xfcfc 6 6 ttemgtlZo d©0 1 2 ©ji^cfc^ 
I'vTx f^T^-i/a^y h 6 9 y Y 6 8 B\ 



26 

Hte> 7=4 7^ 4 * — i/3 >rL-y Y (D&y-yz.— y h CD 7*7 
$ijSPiiT> Hfctt1J-7*:7 7>*$/3 > (subf unction) #^£*iT^ 

(SYNC SELECT : ftg($ 7 D v * |5jJ(|J (EXTERNAL), M 7 D y 7 |^|$ 
(INTERNAL) „ 7D-n>hD-;i/ (FLOW CONTROL) tDMftfr) . ^ 
-7 b- h©^^ (BASE CONFUGURE : mfL\Z 1 2 {gS. •• 

•x 16{£j£K 7 n — 3 > h p— ;i/#MfcfixT^5*§^CD7 n — 
l/-h$3^ (^-7U- h£*ii>£ UfcU— h©^^M (±1%) 

-r«ct)*>^^, mm x te*o^^rt>-B- (capability inqui 

RY) fr£>fcS„ 

±13 i'D^v- 7 777>;?i/3> ( SYNC SELECT) (i, 

P'^V-^Htli, F*3nfl 7 n y 7 ( INTERNAL) £^g|57Py7 
(EXTERNAL), 70-b-b8uj$I (FLOW CONTROL) ©Mftfr#ifc5o 

tfe, ^-Txi/- h mfeoyzr? T >? ^3 > (base cqnfugur 
U- hf&JSPfct 1 ft 1 ©a«»IH-efT tofiS^ V- vumoftftit 

^-7 1/- hlS:^-9-7 r 7T>^^3 > (BASE CONFUGURE) £ «fc D ^ 
-7U-h£i8£U CCDg|§§#V-7g|i§£: y h£> 

V-7 7*^ 7*±tf>7 D-U- hD-;i/t5o d CD £ ? & 1/ 
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±,'iil 7 □ - U - h mffl<DV- 7?T>?i/3> (FLOW CONTROL) 

«5J£E£-f Sfc&Kffl^nTl^So 1^7D-1/- h$tj^©i^7*7 
7>;7*>3>fc)U ^D7^v-^Ii(?^y7 7>^^3> (SYNC S 
ELECT) •Z<DMtRftmff7U — zj > h o-;b (FLOW CONTROL) 
U T ^ 3 i: § © * * % & 5 o 
±Bflt:&Bv^fc>tf©-9'7*7 r >t 3 > (CAPABILITY INQUIR 

i/- hMDv> h-^nff ^nfei: tt N Mmt&7jf^-&fc>-i2"tf-7* 
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The base rate is set to x1 6 speed. 
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(54) Apparatus and methods for transmitting data 



(57) DVD reproducing apparatus (100) transmits 
variable-bit rate data, on a digital serial bus (300) at a 
predetermined transmission rate, by reproducing data 
from a record medium (1) in accordance with a control 
signal to produce the variable rate data. The data rate 
of the variable rate data is detected (8) at predetermined 
intervals of time, the rate of transmission of the variable 
rate data is established in accordance with the detected 
data rate, and the variable rate data is transmitted in 
accordance with the established transmission rate. The 
DVD reproducing apparatus (100) may include an 
MPEG decoder (6) which MPEG decodes the repro- 
duced data and which generates the control signal in 
accordance with amounts of data stored within various 



buffers, such control signal being utilized to control the 
reproduction of the data from the record medium (1). A 
receiver, e.g., a digital television (200), having an MPEG 
decoder (9) therein receives the transmitted data and 
MPEG decodes the data, but such MPEG decoder (9) 
does not generate a control signal similar to the previ- 
ously generated control signal in order to prevent under- 
flow/overflow of the memories therein. In another em- 
bodiment, the DVD reproducing apparatus (100) does 
not include an MPEG decoder, but the receiving device's 
MPEG decoder (9) generates a control signal that is 
transmitted back to the DVD reproducing apparatus 
(1 00) in order to prevent underflow/overflow of the mem- 
ories within the receiving device's MPEG decoder. 



CM 

< 

CO 
GO 
N- 

lO 
CM 
CO 

o 

Q. 
LU 



Demodulator 



I 

dp 



- r jr. 

^ System Control 



Error-Correction 

and Uenory 
Control Circuit 



Circuit 



Bit Raie 
Detect ins 
Block 

I 



Control 
Circuit 



T" 



-Cl. 



Demu 1 1 i - 
p lexer 



Control 
Circui 



^•62 ^ 64 



Control 
Ci reui 



Us 



Analog 
Video 
Signal 



Anal os 
Audio 
Signal 



FIG. 2 



Control 
Circuit 



Demultr — 
~* plexer -i 


Control 
— ► Circuit 




i., 

93 


^ 92 


Control 
Circuit 


*~j RAM 1 



Digital 
Video 
Signal 



Difital 
Audio 
Signal 



Printed by Jouve, 75001 PAHIS (Ffl) 



1 



EP 0 825 783 A2 



2 



Description 

The present invention relates to apparatus and 
methods for transmitting data and, more particularly, to 
apparatus and methods tor transmitting variable-bit rate s 
data on a transmission line at a predetermined trans- 
mission rate. 

As is known, various types of digital video-audio 
equipment, for example, DVD reproducing devices, dig- 
ital VTRs, digital televisions, etc., are currently available io 
for consumer use. Several such devices reproduce or 
receive digital video/audio signals, convert those sig- 
nals into analog signals, and supply the analog signals 
to analog-type video/audio equipment. It is also gener- 
ally desirable to supply from such equipment digital vid- is 
eo/audio signals to, for example, a personal computer, 
a digital television receiver, or other type of digital de- 
vice. 

The communication system IEEE -1394 is a digital 
serial bus which has been proposed as a means for 20 
transmitting such digital video/audio signals between 
digital devices. Referring to Fig. 1 of the drawings, an 
exemplary block diagram of an IEEE-1394 system that 
includes an IEEE-1 394 bus 901 and various digital de- 
vices 902-907 is shown. In the exemplary block dia- 2S 
gram, the IEEE-1394 bus is coupled between a DVD 
reproducing apparatus 902, a digital VCR 903, a digital 
broadcasting receiver 904, a digital television receiver 
905, a digital television receiver 906 and a personal 
computer 907. As shown, digital video/audio data is sup- so 
plied from DVD reproducing apparatus 902 via the 
IEEE-1394 bus to digital television receiver 906, and 
digital video/audio data supplied from digital broadcast- 
ing 904 is supplied via bus 901 to digital television re- 
ceiver 905. Given an IEEE-1 394 bus with a transmission 3$ 
rate of, for example, 1 00 Mbps, and video/audio data is 
organized into "units" of data, then in accordance with 
IEEE-1394 standard, 4915 units of data can be trans- 
mitted during each 125 u.sec transmission cycle of the 
bus. In accordance with this standard, the number of 40 
units transmitted corresponds to the bit rate of the signal 
to be transmitted. For example, to realize a communi- 
cation speed of approximately 10 Mbps, which corre- 
sponds to the mean bit rate of a typical video signal, then 
approximately 1 200 units are needed. However, to re- 45 
alize a communication speed of approximately 2 Mbps, 
which is the mean bit rate of an audio signal, ttien ap-_ _ 
proximately 704 units are needed. ~ ~~ 

One limitation of the above discussed IEEE-1394 
standard is that signals are transmitted only after their so 
transmission rate (i.e., bit rale) is determined. However, 
DVD reproducing devices that employ MPEG encoders/ 
decoders reproduce digital video/audio data at a varia- 
ble rate and, thus, an IEEE 1394-bus previously has 
been unable to transmit variable rate data reproduced 
from such devices. 

Respective aspects of the present invention are set 
out in claims 1, 5, 10, 13, 17, 22, 25, 29 and 34. 



A preferred embodiment provides apparatus and 
methods for transmitting digital video/audio data which 
overcome the shortcomings of the above described sys- 
tem. 

The preferred apparatus and methods are operable 
to transmit variable rate digital video/audio data in ac- 
cordance with the IEEE-1394 standard. 

In accordance with one embodiment of the present 
invention, apparatus and method are provided for de- 
tecting a data rate of variable rate data at predetermined 
intervals of time, establishing a rate of transmission of 
the variable rate data in accordance with the detected 
data rate, and transmitting in accordance with the es- 
tablished transmission rate the variable rate data on a 
transmission line that requires the transmission rate to 
be predetermined. 

As one aspect of the present invention, a bandwidth 
of the transmission line that is required to transmit the 
variable rate data having the detected data rate is se- 
cured. 

As a feature of this aspect, given a transmission line 
with a plurality of transmission cycles, the data rate of 
the variable rate data to be transmitted during each of 
the cycles is detected. 

As another feature of this aspect, a new bandwidth 
is secured for each cycle of the transmission line in ac- 
cordance with the detected data rate of the variable rate 
data to be transmitted during the respective cycle. 

In accordance with another embodiment of the 
present invention, apparatus and method are provided 
for controlling the reproducing of a signal from a record 
medium in accordance with a control signal to produce 
a variable rate signal, processing the produced variable 
rate signal (e.g., by an MPEG decoder), generating the 
control 6ignal in accordance with a condition of process- 
ing of the produced variable rate signal, and transmitting 
the variable rate signal on the transmission line. 

As one aspect of this embodiment, the transmitted 
variable rate signal is received and processed in a sim- 
ilar manner as that of the produced variable rate signal 
(e.g., by a second MPEG decoder), but such second 
processing does not generate a control signal (similar 
to the earlier generated control signal) that represents 
a condition of the second processing. 

In accordance with a further embodiment of the 
present invention, apparatus and method are provided 
jqrcontrolling the reproducing of a signal from a record 
medium in accordance with a control signal to produce 
a variable rate signal, transmitting from a transmission 
side the variable rate signal on the transmission line, 
receiving the variable rate signal transmitted on the 
transmission line, processing the received transmitted 
variable rate signal, generating the control signal in ac- 
cordance with a condition of processing of the received 
transmitted variable rate signal, transmitting the gener- 
ated control signal on the transmission line, and receiv- 
ing at the transmission side the transmitted control sig- 
nal, wherein the received transmitted control signal is 
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utilized to control the reproducing of a signal from the 
record medium. 

Exemplary embodiments o1 the invention are de- 
scribed hereinafter, by way ol example only, with refer- 
ence to the accompanying drawings, in which: 

Fig, 1 is a block diagram of a system employing an 
IEEE-1394 digital serial bus; 
Fig. 2 is a block diagram of a data transmission ap- 
paratus in accordance with an embodiment of the 
present invention; 

Fig. 3 is a block diagram of a data transmission ap- 
paratus in accordance with another embodiment of 
the present invention; 

Fig. 4 is a simplified block diagram of the device 
shown in Fig. 2; 

Fig. 5 is a simplified block diagram of the device 
shown in Fig. 3; 

Fig. 6 is a flow chart of the operation of a bit rate 
detecting block; 

Fig. 7 is a block diagram of control circuits; 

Fig. 8 schematically illustrates the data structure of 

an Iso packet; and 

Fig. 9 is a schematic illustration of the transmission 
bandwidth of a digital serial bus that is transmitting 
data in accordance with embodiments of the 
present invention. 

Figs. 2 and 3 illustrate different embodiments of the 
data transmission apparatus of the present invention, 
wherein Fig. 2 illustrates a DVD reproducing apparatus 
100 that includes an MPEG decoder 6, and Fig. 3 illus- 
trates a DVD reproducing apparatus 100 that does not 
include an MPEG decoder. As will be discussed, DVD 
reproducing apparatus 100 shown in both Figs. 2 and 3 
are coupled via an IEEE-1394 digital serial bus 300 to 
an MPEG decoder 9, included in, for example, a digital 
television receiver 

Referring first to the embodiment of the present in- 
vention shown in Fig. 2, DVD reproducing apparatus 
100 is operable to reproduce digital video/audio data 
from a digital video disk, decode the reproduced data in 
MPEG decoder 6, and supply the decoded data as re- 
spective analog video and audio signals. The analog 
video and audio signals may be supplied to, for exam- 
ple, an analog television receiver, an analog recording 
device, etc. DVD reproducing apparatus 100 further is 
operable to transmit the reproducecl digital video/audio 
data via bus 300 to an external MPEG decoder 9 which 
decodes the transmitted signal and supplies digital vid- 
eo and audio signals as an output. 

DVD reproducing apparatus 100 embodying the 
present invention reproduces digital video/audio data 
from a digital video disk in a reproducing, device 1 which 
supplies the reproduced data via an amplifier circuit 2 
to a demodulator 3 which demodulates the reproduced 
signal. The demodulated signal is supplied to an error 
correction and memory control circuit 4 which stores the 



supplied signal in a random access memory 5 and cor- 
rects errors in the stored signal in a known manner. The 
error corrected signal is supplied to MPEG decoder 6 
which includes therein a demultiplexer 61, control cir- 

s cuits 62 and 63, and random access memories 64 and 
65. The digital signal is supplied to demultiplexer 61 
which demultiplexes the signal into its respective video 
and audio components. The video signal is stored via 
control circuit 62 in memory 64, and the audio signal is 

io stored via control circuit 63 in memory 65. Control cir- 
cuits 62 and 63 decode the respective stored video and 
audio signals in a known manner and the decoded video 
and audio signals are supplied as, for example, analog 
video and audio output signals (after digital to analog 

1$ conversion). 

In addition to decoding the stored video and audio 
signals, control circuits 62 and 63 supply to a system 
control circuit 7 respective control signals that identify 
the storage states of the respective memories 64, 65. 

20 Similarly, memory control circuit 4 supplies to system 
control circuit 7 a control signal that identifies the stor- 
age state of memory 5. These control signals are some- 
times identified as memory occupation data and gener- 
ally identify how much data is stored in the respective 

25 memories. System control circuit 7, in response to the 
supplied control signals, controls the reproduction of the 
digital video/audio data by the reproducing device 1 so 
as to, inter alia, prevent the underflow and/or overflow 
of the memories. 

30 in accordance with the present embodiment, DVD 
reproducing apparatus 1 00 includes a bit rate detecting 
block 8 which detects the bit rate of the reproduced data 
(to be further discussed). DVD reproducing apparatus 
1 00 further includes a control circuit 301 which transmits. 

55 the error corrected digital signal output by circuit 4 on 
bus 300 in accordance with the IEEE-1394 standard. In 
addition to supplying the error corrected digital video/ 
audio signal to MPEG decoder 6, error correction and 
memory control circuit 4 supplies the error corrected dig- 

40 ital video/audio signal to bit rate delecting block 8. Bit 
rate detecting block 8 detects the bit rate of the output 
signal in accordance with, for example, the flow chart 
shown in Fig. 6. Referring to Fig. 6, bit rate detecting 
block 8 detects the occurrence of a packet header at 

45 inquiry 1 , and if a packet header is detected, the number 
of packets that have been previously detected (N) is in- 
cremented by 1 (i.e., N = N + 1 ) at instruction 2. If, how- 
ever, a packet header is not detected at inquiry trthen 
bit rate detecting block 8 performs no function, that is, 

50 waits until a packet header is detected. After increment- 
ing the number of detected packets at instruction 2, it is 
determined, at inquiry 3, whether a countdown timer has 
reached a null (or 0) value (to be discussed) and instruc- 
tions 4 through 7 are performed only if the countdown 

ss timer has reached its null value. The countdown timer 
initially is set for a period of 1 second and, thus, the 
number of detected packets that are received by bit rate 
detecting block 8 corresponds to the number of packets 
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of data that are received during a period of one second. 
Accordingly, the bit rate is determined at instruction 4 by 
multiplying the number of bits in each packet of data (e. 
g., 2048 bytes per packet x 8 bits per byte) by the 
number of detected packet headers (N). After the bit rate s 
is detected, the countdown timer is reset to 1 second at 
instruction 5 and the detected number of packets N is 
reset to 0 at instruction 6. Finally, the calculated bit rate 
of the data (transmitted during a period of 1 second) is 
transmitted to control circuit 301 at instruction 7. Thus, 10 
bit rate detecting block B transmits the bit rate of the var- 
iable rate data every second. Of course, the bit rate can 
be detected and transmitted for a period other than eve- 
ry 1 second. Control circuit 301 calculates from the 
transmitted bit rate the number of units (previously dis- is 
cussed) that are required in accordance with the IEEE- 
1394 standard, and then the transmission band neces- 
sary to transmit the video/audio signal is "secured" also 
in accordance with the IEEE-1394 standard. 

Referring to Fig. 9, during each 125 u.sec transmis- 20 
sion cycle of the IEEE-1394 bus 300, a secured trans- 
mission band, represented by the hatched portions, is 
requested by control circuit 301 and such transmission 
band corresponds to the required number of units of da- 
ta for the particular detected bit rate of that data. The 2S 
hatched portion of each cycle shown in Fig. 9 therefore 
is "secured" for the data that is to be transmitted by DVD 
reproducing apparatus 1 00 of the present invention. The 
unsecured transmission band (i.e., the non-hatched 
portions) of each cycle is therefore usable by other de- 30 
vices, for example, digital VCR 903 shown in Fig. 1 . 

Control circuit 301 secures the necessary transmis- 
sion band lor each cycle and subsequently transmits the 
digital signal supplied from error correction and memory 
control circuit 4 on the secured transmission band of bus 35 
300. The digital signal is transmitted to a control circuit 
302 which operates to control the bus communication 
in accordance with the IEEE-1 394 standard, which con- 
trol circuit 302 being included in, for example, a digital 
television receiver 200 that includes an MPEG decoder 40 
9. Therefore, and in accordance with the present inven- 
tion, variable bit rate data reproduced by DVD reproduc- 
ing apparatus 100 is transmitted on a digital serial bus 
in accordance with the IEEE-1394 standard. 

The transmitted video/audio data is supplied from 45 
control circuit 302 to MPEG decoder 9 which has a struc- 
ture similar to that of MPEG decoder 6, but control cir- — 
cuits 92, 93 do not produce control signals that identify 
the storage state of memories 94, 95. The digital video/ 
audio signal is supplied to a demultiplexer 91 which de- so 
multiplexes the signal into its respective video and audio 
components which are then stored via control circuits 
92 and 93 in random access memories 94 and 95, re- 
spectively. The respective digital and audio signals are 
decoded by control circuits 92 and 93 and the decoded ss 
video and audio signals are supplied as, for example, 
respective digital video and audio signals. 

As previously mentioned, control circuits 92 and 93 
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do not generate control signals that identify the storage 
states of memories 94 and 95. DVD reproducing appa- 
ratus 100 operates to MPEG decode the reproduced 
signal in MPEG decoder 6 and simultaneously transmit 
the reproduced signal on bus 300. Since MPEG decoder 
9 is equivalent to MPEG decoder 6, and since control 
circuits 62 and 63 generate respective control signals 
representing the storage states of memories 64 and 65, 
which in turn controls the reproduction of the data from 
the digital video disk, it is unnecessary for control cir- 
cuits 92 and 93 to generate controls signals that identify 
the respective storage states of memories 94 and 95. In 
other words, the storage states of memories 64 and 65 
should be substantially equivalent to the storage states 
of memories 94 and 95, respectively and, thus, proper 
control of the reproduction of the digital video/audio data 
from the digital video disk is provided solely by MPEG 
decoder 6. 

As previously mentioned, MPEG decoder 6 may 
supply as outputs respective analog video and audio 
signals and such signals may be supplied on an analog 
signal line 400 to an analog television receiver 500, such 
as shown in Fig. 4. 

In accordance with the present embodiment, as dis- 
cussed above, the storage states of memories 64 and 
65 are detected and the reproduction operation of DVD 
reproducing apparatus 100 is controlled in accordance 
with such storage states thus preventing underflow and 
overflow ol memories 64 and 65. By the use of MPEG 
decoder 6, a separate MPEG decoder 9, that is coupled 
to DVD reproducing apparatus 100 of the present inven- 
tion via digital serial bus 300, does not need to deter- 
mine whether an underflow or overflow condition of 
memories 94 and 95 exists. Furthermore, by detecting 
the bit rate of the supplied digital video/audio signal pe- 
riodically in bit rate detecting block 8, variable rate data 
may be transmitted on a digital serial bus in accordance 
with the IEEE-1 394 standard, even when such standard 
requires that the transmitted bit rate be known. 

Referring next to Fig. 3 of the drawings, a block di- 
agram of apparatus for transmitting digital video and au- 
dio data in accordance with another embodiment of the 
present invention is shown. Fig. 5 also illustrates the 
present embodiment, wherein DVD reproducing appa- 
ratus 1 00 is coupled to a digital television 200 including 
therein a display unit and MPEG decoder 9. Referring 
back to Fig. 3pDVD reproducing apparatus! 00 includes 
a DVD reproducing device 1, an amplifier 2, a demodu- 
lator 3, an error correction and memory control circuit 4, 
a random access memory 5, a bit rate detecting block 
8, a system control circuit 7 and a control circuit 301 and 
thus is similar to DVD reproducing apparatus 100 shown 
in Fig. 2, except the DVD reproducing device of the 
present embodiment does not include an internal MPEG 
decoder 6. In the present embodiment, circuits 1-5 op- 
erate in a manner identical to that of circuits 1 -5 shown 
in Fig. 2, wherein digital video/audio data is reproduced 
from a digital video disk, demodulated, stored in mem- 
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ory 5, error corrected in circuit 4 and supplied as an error 
corrected digital video/audio signal to control circuit 301 
via bit rate detecting block 8. Bit rate detecting block 8 
operates in the same manner as that described above 
with respect to the embodiment shown in Fig. 2 (in ac- & 
cordance with the flowchart shown in Fig. 6) and, there- 
lore, further description thereof is omitled herein. Also, 
like the embodiment shown in Fig. 2, control circuit 301 
shown in Fig. 3 secures the necessary bandwidth in ac- 
cordance with the bit rate detected by bit rate detecting 
block 8 and transmits on bus 300 the error corrected 
digital video/audio signal in accordance with the IEEE- 
1 394 standard, all as previously discussed. 

The transmitted digital video/audio signal is sup- 
plied to a control circuit 302 included in digital television 
receiver 200 which supplies the received signal to an 
MPEG decoder 9 which includes therein a demultiplexer 
91 , control circuits 92 and 93, and memories 94 and 95. 
Demultiplexer 91 demultiplexes the transmitted signal 
into its respective video and audio components, and 
stores the video data via control circuit 92 in memory 94 
and stores the audio data via control circuit 93 in mem- 
ory 95. Control circuits 92 and 93 MPEG decode the re- 
spective video and audio data to produce respective dig- 
ital video and audio signals. 

In accordance with the present embodiment, con- 
trol circuits 92 and 93 delect the storage states (condi- 
tions) of memories 94 and 95, respectively (like control 
circuits 62 and 63 in Fig. 2) and generate therefrom re- 
spective control signals that are supplied to control cir- 
cuit 302. Also in accordance with the present invention, 
the control signals supplied from control circuits 92 and 
93 to control circuit 302 are transmitted from control cir- 
cuit 302 on digital serial bus 300 to control circuit 301 in 
DVD reproducing apparatus 100. 

I n accordance with the I EEE-1 394 standard, control 
circuits 301 and 302 each have a block structure as 
shown in Fig. 7, wherein each control circuit includes an 
Iso packet transmitting and receiving block 310, a bus 
control block 311, an information signal processing 
block 312 and a plug control register 31 3 located within 
bus control block 311. Iso packet transmitting and re- 
ceiving block 310 performs isochronous communication 
for transmitting the video signal data and audio signal 
data, and bus control block 311 performs asynchronous 
communication for transmitting control signals. Data is 
transmitted between the Iso packet transmitting and re- 
ceiving block 31 0 and information signal processing 
block 312 within each control circuit 301 and 302. In ac- 
cordance with the IEEE-1394 standard, the Iso packet 
that is transmitted between control circuit 301 and 302 
has the data structure as shown in Fig. 8. 

Referring to Fig. 8, each Iso packet is lormed from 
"quadlets" of data, each quadlet consisting of four bytes 
of information. The Iso packet includes a header, which 
includes therein the data length that is provided in the 
so-called first quadlet. The Iso packet header further in- 
cludes in the second quadlet cyclic redundancy check 



(CRC) codes for the information of the first quadlet. As 
shown, the packet headeris comprised of the first and 
second quadlets, such packet header being transmitted 
at the beginning of packet transmission. A data field fol- 
lows the packet header, and the cyclic redundancy 
check codes for the data field follows that data field. 

Bus control block 311 of each control circuit 301 and 
302 receives from the respective information processing 
block 312 the control signals that identify the storage 
states of memories 94 and 95. Such information is trans- 
mitted from one control circuit to another control circuit 
utilizing asynchronous communication. Typically, con- 
trol circuit 302 transmits such control signals asynchro- 
nously to control circuit 301 which subsequently sup- 
plies the transmitted control signals to system control 
circuit 7. As previously mentioned, bus control block 311 
of each control circuit 301 , 302 includes a respective 
plug control register 313. Plug control register 31 3 sets 
values stored therein in accordance with the transmitted 
information, for example, the transmitted signals, and 
the various information generated by the particular 
equipment utilized, and Iso packet transmitting and re- 
ceiving block 310 of the respective control circuit 301, 
302 is controlled in accordance with the values stored 
in plug control register 31 3. 

Finally, the control signals transmitted to system 
control circuit 7 from control 301 operate to control the 
reproducing operation of DVD reproducing circuit 1 in 
order to prevent underflow and overflow of memories 94 
and 95. 

Like the first embodiment previously discussed with 
reference to Fig. 2, the embodiment of Fig. 3 is operable 
to transmit variable rate data across a transmission line, 
for example, IEEE-1394 bus 300, which has a predeter- 
mined rate of transmission. Referring again to Fig. 9, the 
secured transmission band changes every cycle (or per- 
haps every other or every third cycle, etc.), such secured 
band being determined from the detected bit rate of the 
digital signal. 

While the present invention has been particularly 
shown and described in conjunction with preferred em- 
bodiments thereof, it will be readily appreciated by those 
of ordinary skill in the art that various changes may be 
made without departing from the 

scope of the invention. For example, the present in- 
vention, although described with reference to the IEEE- 
1 394 standard and the use of MPEG decoders, isjiot 
limited to this standard and/or the use of MPEG decod- 
ers, but may be applied to other standards and/or other 
types of coders/decoders that produce/decode variable- 
rate data. 

Therefore, it is intended that the appended claims 
be interpreted as including the embodiments described 
herein, the alternatives mentioned above, and all equiv- 
alents thereto. 
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Claims 

1. Apparatus for transmitting variable rate data on a 
transmission line requiring a predetermined rate, 
comprising: 

detection means for detecting a data rate of var- 
iable rate data at predetermined intervals of 
time; 

means for establishing a transmission rate of 
said variable rate data in accordance with the 
detected data rate; and 

means for transmitting said variable rate data 
on said transmission line in accordance with the 
established transmission rate. 

2. The apparatus of claim 1 , wherein said means for 
establishing includes means for securing a band- 
width of said transmission line required to transmit 
said variable rate data having said detected data 
rate. 

3. The apparatus of claim 2, wherein said transmis- 
sion line has a plurality of cycles, and said detection 
means is operable to detect the data rate of said 
variable rate data to be transmitted during each of 
said cycles. 

4. The apparatus of claim 3, wherein said means for 
securing a bandwidth is operable to secure a new 
bandwidth for each cycle of said transmission line 
in accordance with the detected data rate of said 
variable rate data to be transmitted during the re- 
spective cycle. 

5. Apparatus lor transmitting variable rate data on a 
transmission line having a predetermined rate, 
comprising: 

means for controlling the reproducing of a sig- 
nal from a record medium in accordance with a 
control signal to produce a variable rate signal; 
processing means for processing the produced 
variable rate signal, said processing means in- 
cluding means for generating said control sig- 
nal in accordance with a condition of process- 
ing of the produced variable rate signal by said 
processing means; and 
= ^ ^ transmitting means foTtransmitting the variable 
rate signal on said transmission line. 

6. The apparatus of claim 5, wherein said processing 
means is operable to MPEG decode the produced 
variable rate signal. 

7. The apparatus of claim 5, wherein said processing 
means includes buflering means for buffering the 
produced variable rate signal, and said means for 



generating said control signal generates said con- 
trol signal representing a state of said buffering 
means. 

s 8. The apparatus of claim 5, lurther comprising recep- 
tion means for receiving the variable rate signal 
transmitted on said transmission line, said recep- 
tion means including reception processing means 
for processing the received transmitted variable 

10 rate signal in a similar manner as said processing 
means processes the produced variable rate signal, 
said reception processing means not generating a 
control signal that controls the reproduction of the 
signal from the record medium. 

is 

9. The apparatus of claim 8, wherein said processing 
means and said reception processing means are 
both MPEG decoders. 

20 10. Apparatus for transmitting variable rate data on a 
transmission line having a predetermined rate, 
comprising: 

means for controlling the reproducing of a sig- 

ss nal from a record medium in accordance with a 

control signal to produce a variable rate signal; 
transmitting means for transmitting the variable 
rate signal on said transmission line; and 
reception means tor receiving the variable rate 

30 signal transmitted on said transmission line, 

said reception means including reception 
processing means for processing the received 
transmitted variable rate signal, said reception 
processing means including means for gener- 

35 ating said control signal in accordance with a 

condition of processing of the received trans- 
mitted variable rate signal by said reception 
processing means, said reception means lur- 
ther including reception transmitting means lor 

40 transmitting the generated control signal to said 

transmitting means; 

wherein said transmitting means is operable to 
receive the transmitted control signal and to 
supply the received transmitted control signal 
45 to said means for controlling. 

11. The apparatus of claim 10, wherein said reception 
processing means includes .buffering, means jfor= 
buffering the received transmitted variable rate sig- 

£0 nal, and said means for generating said control sig- 
nal generates said control signal representing a 
state of said buffering means. 

12. The apparatus of claim 11, wherein said reception 
£5 processing means is an MPEG decoder. 

1 3. Apparatus for transmitting variable rate data on a 
transmission line requiring a predetermined rate, 
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comprising: 

a bit rate detector for detecting a data rate of 
variable rate data at predetermined intervals of 
time; and 6 
a bus controller for establishing a transmission 
rate of said variable rate data in accordance 
with the detected data rate, and for transmitting 
said variable rate data on said transmission line 
in accordance with the established transmis- 10 
sion rate. 

14. The apparatus of claim 13, wherein said bus con- 
troller is operable to secure a bandwidth of said 
transmission line required to transmit said variable 
rate data having said detected data rate. 

15. The apparatus of claim 14, wherein said transmis- 
sion line has a plurality of cycles, and said bit rate 
detector is operable to detect the data rate of said 20 
variable rate data to be transmitted during each of 
said cycles. 

16. The apparatus of claim 15, wherein said bus con- 
troller is further operable to secure a new bandwidth ss 
for each cycle of said transmission line in accord- 
ance with the detected data rate of said variable rate 
data to be transmitted during the respective cycle. 

17. Apparatus tor transmitting variable rate data on a so 
transmission line having a predetermined rate, 
comprising: 

a reproducing device controller for controlling 
the reproducing of a signal from a record medi- 35 
um in accordance with a control signal to pro- 
duce a variable rate signal; 
a processor for processing the produced varia- 
ble rate signal, said processor being operable 
to generate said control signal in accordance *o 
with a condition of processing of the produced 
variable rate signal by said processor; and 
a transmission line controller for transmitting 
the variable rate signal on said transmission 
line. 45 

1 8. =The apparatus ot claim 17, wherein said processor ___ _ 

is an MPEG decoder. 

19. The apparatus of claim 17, wherein said processor so 
includes a data buffer for buffering the produced 
variable rate signal, and said control signal gener- 
ated by said processor represents a state of said 
data buffer. 

55 

20. The apparatus of claim 17, further comprising a re- 
ceiver for receiving the variable rate signal transmit- 
ted on said transmission line, said receiver includ- 
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ing a reception processor for processing the re- 
ceived transmitted variable rate signal in a similar 
manner as said processor processes the produced 
variable rate signal, said reception processor not 
generating a control signal that controls the repro- 
duction of the signal from the record medium. 

21. The apparatus of claim 20, wherein said processor 
and said reception processor are both MPEG de- 
coders. 

22. Apparatus for transmitting variable rate data on a 
transmission line having a predetermined rate, 
comprising: 

a reproducing device controller for controlling 
the reproducing of a signal from a record medi- 
um in accordance with a control signal to pro- 
duce a variable rate signal; 
a transmitter for transmitting the variable rate 
signal on said transmission line; and 
a receiver for receiving the variable rate signal 
transmitted on said transmission line, said re- 
ceiver including a reception processor for 
processing the received transmitted variable 
rate signal, said reception processor generat- 
ing said control signal in accordance with a con- 
dition of processing of the received transmitted 
variable rate signal by said reception proces- 
sor, said receiver further being operable to 
transmit the generated control signal to said 
transmitter; 

wherein said transmitter is operable to receive 
the transmitted control signal and to supply the 
received transmitted control signal to said re- 
producing device controller. 

23. The apparatus of claim 22, wherein said reception 
processor includes a data buffer for buffering the re- 
ceived transmitted variable rate signal, and said 
control signal generated by said reception proces- 
sor represents a state of said data buffer. 

24. The apparatus of claim 23, wherein said reception 
processor is an MPEG decoder. 

25. Method of tra nsmit ting variable rate data o n a t ra n s- 
mission line requiring a predetermined rate, com- 
prising the steps of: 

detecting a data rate of variable rate data at 
predetermined intervals of time; 
establ ishing a transmission rate of said variable 
rate data in accordance with the detected data 
rate; and 

transmitting said variable rate data on said 
transmission line in accordance with the estab- 
lished transmission rate. 
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26. The method of claim 25, wherein said step of estab- 
lishing is carried out by securing a bandwidth of said 
transmission line required to transmit said variable 
rate data having said detected data rate. 

5 

27. The method of claim 26, wherein said transmission 
line has a plurality of cycles, and said detecting step 
is carried out by detecting the data rate of said var- 
iable rate data to be transmitted during each of said 
cycles. io 

28. The method of claim 27, wherein said step of secur- 
ing a bandwidth is carried out by securing a new 
bandwidth for each cycle of said transmission line 

in accordance with the detected data rate of said is 
variable rate data to be transmitted during the re- 
spective cycle, 

29. Method of transmitting variable rate data on a trans- 
mission line having a predetermined rate, compris- 20 
ing the steps of: 

controlling the reproducing of a signal from a 
record medium in accordance with a control 
signal to produce a variable rate signal; 
processing the produced variable rate signal; 
generating said control signal in accordance 
with a condition of processing of the produced 
variable rate signal; and 

transmitting the variable rate signal on said 30 
transmission line. 



ing the steps of: 

controlling the reproducing of a signal from a 
record medium in accordance with a control 
signal to produce a variable rate signal; 
transmitting from a transmission side the vari- 
able rate signal on said transmission line; 
receiving the variable rate signal transmitted on 
said transmission line; 

processing the received transmitted variable 
rate signal; 

generating said control signal in accordance 
with a condition of processing of the received 
transmitted variable rate signal; 
transmitting the generated control signal on 
said transmission line; and 
receiving at said transmission side the trans- 
mitted control signal; 

wherein the received transmitted control signal 
is utilized to control the reproducing by said 
controlling step. 



35. The method of claim 34, wherein said processing 
step includes the step of buffering the received 
25 transmitted variable rate signal in a buffer, and the 
generated control signal represents a state of said 
buffer. 



36. The method of claim 35, wherein said processing 
step Is carried out by an MPEG decoder. 



30. The method of claim 29, wherein said processing 
step is carried out by MPEG decoding the produced 
variable rate signal. 

31. The method of claim 29, wherein said processing 
step includes the step of buffering the produced var- 
iable rate signal in a buffer, and said generated con- 
trol signal represents a state of said buffer. 

32. The method of claim 29, further comprising the 
steps of receiving the variable rate signal transmit- 
ted on said transmission line, and processing the 
received transmitted variable rate signal in a similar 
manner as said variable rate signal is processed in 
said = first processing=step,_wherein a control signal 
representing a condition of processing of the re- 
ceived transmitted variable rate signal similar to the 
previously generated control signal is not generat- 
ed. 



3S 
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33. The method of claim 32, wherein said first and sec- 
ond processing steps are carried by respective 
MPEG decoders. 



55 



34. Method of transmitting variable rate data on a trans- 
mission line having a predetermined rate, compris- 
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(54) Apparatus and method for transmitting data 

(57) DVD reproducing apparatus (902) which trans- 
mits variable-bit rate data on a digital serial bus (901 ) 
having a predetermined transmission rate. The DVD re- 
producing apparatus reproduces data from a record me- 
dium (1 ) in accordance with a control signal to produce 
variable rate data. The peak data rate of the variable 
rate data is detected (B), a rate of transmission of the 
variable rate data is established in accordance with the 
detected peak data rate, and the variable rate data is 
transmitted in accordance with the established trans- 
mission rate. The DVD reproducing apparatus includes 
an MPEG decoder (6) which MPEG decodes the repro- 
duced data and which generates the control signal in 
accordance with amounts of data stored within various 



buffers (64,65), such control signal being utilized to con- 
trol the reproduction of the data from the record medium. 
A receiver (220,500), e.g., a digital television (200), hav- 
ing an MPEG decoder (9) therein receives the transmit- 
ted data and MPEG decodes the data, but such MPEG 
decoder does not generate a control signal similar to the 
previously generated control signal in order to prevent 
underflow/overflow of the memories therein. In another 
embodiment, the DVD reproducing apparatus does not 
include therein an MPEG decoder, but the receiving de- 
vice's MPEG decoder, unlike the first mentioned embod- 
iment, generates a control signal that is transmitted back 
to the DVD reproducing apparatus in order to prevent 
underflow/overflow of the memories within the receiving 
device's MPEG decoder. 
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Description 

The present invention relates to an apparatus and 
a method for transmitting data and, more particularly, 
but not exclusively, to an apparatus and a method for s 
transmitting variable-bit rate data on a digitial serial bus 
having a predetermined transmission rate. 

As is known, various types ot digital video-audio 
equipment, for example, DVD reproducing devices, dig- 
ital VTRs, digital televisions, etc., are currently available io 
lor consumer use. Several such devices reproduce or 
receive digital video/audio signals, convert those sig- 
nals into analog signals, and supply the analog signals 
to analog-type video/audio equipment. It is also gener- 
ally desirable to supply from such equipment digital vid- is 
eo/audio signals to, for example, a personal computer, 
a digital television receiver, or other type of digital de- 
vice. 

The communication system IEEE-1 394 is a digital 
serial bus which has been proposed as a means for 20 
transmitting such digital video/audio signals between 
digital devices. Referring to Fig. 1 of the drawings, an 
exemplary block diagram of an IEEE-1 394 system that 
includes an IEEE-1 394 bus 901 and various digital de- 
vices 902-907 is shown. In the exemplary block dia- 25 
gram, the IEEE-1 394 bus is coupled between a DVD 
reproducing apparatus 902, a digital VCR 903, a digital 
broadcasting receiver 904, a digital television receiver 
905, a digital television receiver 906 and a personal 
computer 907. As shown, digital video/audio data is sup- 30 
plied Irom DVD reproducing apparatus 902 via the 
IEEE-1 394 bus to digital television receiver 906, and 
digital video/audio data supplied from digital broadcast- 
ing 904 is supplied via bus 901 to digital television re- 
ceiver 905. Given an IEEE-1 394 bus with a transmission 35 
rate of, for example, 1 00 Mbps, and video/audio data is 
organized into "units" of data, then in accordance with 
IEEE-1 394 standard, 4915 units of data can be trans- 
mitted during each 125 u,sec transmission cycle of the 
bus. In accordance with this standard, the number of *o 
units transmitted corresponds to the bit rate of the signal 
to be transmitted. For example, to realize a communi- 
cation speed of approximately 10 Mbps, which corre- 
sponds to the mean bit rate of atypical video signal, then 
approximately 1200 units are needed. However, to re- *s 
alize a communication speed of approximately 2 Mbps, 
which is the mean bit rate of an audio signal, then ap- ^ 
proximately 704 units are needed. 

One limitation of the above discussed 1EEE-1394 
standard is that signals are transmitted only after their so 
transmission rate (i.e., bit rate) is determined. However, 
DVD reproducing devices that employ MPEG encoders/ 
decoders reproduce digital video/audio data at a varia- 
ble rate and, thus, an IEEE 1394-bus previously has 
been unable to transmit variable rate data reproduced ss 
from such devices. 

Therefore, it is an object of the present invention to 
provide an apparatus and a method for transmitting dig- 



ital video/audio data which address the shortcomings of 
the above described system. 

Various aspects of the present invention are set out 
in the accompanying claims. 

Embodiments of the invention will now be de- 
scribed, by way of example only, with reference to the 
accompanying drawings in which: 

Fig. 1 is a block diagram of a system employing an 
IEEE-1 394 digital serial bus; 
Fig. 2 is a block diagram of a data transmission ap- 
paratus in accordance with one embodiment of the 
present invention; 

Fig. 3 is a block diagram of a data transmission ap- 
paratus in accordance with another embodiment of 
the present invention; 

Fig. 4 is a simplified block diagram of the device 
shown in Fig. 2; 

Fig. 5 is a simplified block diagram of the device 
shown in Fig. 3; 

Fig. 6 is a block diagram of control circuits 301 and 
302 in accordance with one embodiment of the 
present invention; 

Fig. 7 schematically illustrates the data structure of 
an Iso packet; and 

Fig. 8 is a schematic illustration of the transmission 
bandwidth of a digital serial bus that is transmitting 
data in accordance with the present invention. 

Figs. 2 and 3 illustrate different exemplary embod- 
iments of the data transmission apparatus of the present 
invention, wherein Fig. 2 illustrates a DVD reproducing 
apparatus 100 that includes an MPEG decoder 6, and 
Fig. 3 illustrates a DVD reproducing apparatus 100 that 
does not include an MPEG decoder. As will be dis- 
cussed, DVD reproducing apparatus 100 shown in both 
Figs. 2 and 3 are coupled via an IEEE-1 394 digital serial 
bus 300 to an MPEG decoder 9, included in, for exam- 
ple, a digital television receiver. 

Referring first to the embodiment of the present in- 
vention shown in Fig. 2, DVD reproducing apparatus 
100 is operable to reproduce digital video/audio data 
from a digital video disk, decode the reproduced data in 
MPEG decoder 6, and supply the decoded data as re- 
spective analog video and audio signals. The analog 
video and audio signals may be supplied to, for exam- 
ple, an analog television rec eive r, an analog recording^ 
device, etc. DVD reproducing apparatus 100 further is 
operable to transmit the reproduced digital video/audio 
data via bus 300 to an external MPEG decoder 9 which 
decodes the transmitted signal and supplies digital vid- 
eo and audio signals as an output. 

DVD reproducing apparatus 100 of the present in- 
vention reproduces digital video/audio data from a dig- 
ital video disk in a reproducing device 1 which supplies 
the reproduced data via an amplifier circuit 2 to a de- 
modulator 3 which demodulates the reproduced signal. 
The demodulated signal is supplied to an error correc- 
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lion and memory control circuil 4 which stores the sup- 
plied signal in a random access memory 5 and corrects 
errors in the stored signal in a known manner. The error 
corrected signal is supplied to MPEG decoder 6 which 
includes therein a demultiplexer 61, control circuits 62 
and 63, and random access memories 64 and 65. The 
digital signal is supplied to demultiplexer 61 which de- 
multiplexes the signal into its respective video and audio 
components. The video signal is stored via control cir- 
cuit 62 in memory 64, and the audio signal is stored via 
control circuit 63 in memory 65. Control circuits 62 and 
63 decode the respective stored video and audio signals 
in a known manner and the decoded video and audio 
signals are supplied as, tor example, analog video and 
audio output signals (after digital to analog conversion). 

In addition to decoding the stored video and audio 
signals, control circuits 62 and 63 supply to a system 
control circuit 7 respective control signals that identify 
the storage states of the respective memories 64, 65. 
Similarly, memory control circuit 4 supplies to system 
control circuit 7 a control signal that identifies the stor- 
age state of memory 5. These control signals are some- 
times identified as memory occupation data and gener- 
ally identify how much data is stored in the respective 
memories. System control circuit 7, in response to the 
supplied control signals, controls the reproduction ot the 
digital video/audio data by the reproducing device 1 so 
as to, inter alia, prevent the underflow and/or overflow 
of the memories. 

In accordance with this embodiment of the present 
invention, DVD reproducing apparatus 100 includes a 
peak rate setting block B which sets the peak rate of the 
reproduced data for purposes of transmission of the var- 
iable-rate data on bus 300 (to be further discussed). 
DVD reproducing apparatus 100 further includes a con- 
trol circuit 301 which transmits the error corrected digital 
signal output by circuit 4 on bus 300 in accordance with 
the I EEE-1 394 standard. Inaddition to supplying the er- 
ror corrected digital video/audio signal to MPEG decod- 
er 6, error correction and memory control circuit 4 sup- 
plies the error corrected digital video/audio signal to 
peak rate setting block 8. 

As previously mentioned, the mean bit rate of a typ- 
ical video signal is 10 Mbps, and the mean bit rate of a 
typical audio signal is 2Mbps. In accordance with this 
embodiment of the present invention, peak rate setting 
block 8 sets the peak rates of the video and audio sig-- 
nals to twice their respective mean bit rates, that is, 20 
Mbps and 4 Mbps, respectively. Control circuit 301 cal- 
culates from the supplied set peak rate the number of 
units that are required, and in accordance with the 1EEE- 
1 394 standard to provide a total transmission speed of, 
for example, 1 00 Mbps on the digital serial bus, 2400 
units and 1408 units are required to transmit the video 
and audio signals, respectively. The transmission band 
necessary then is said to be "secured" in accordance 
with the standard. 

Referring to Fig, 8, prior to each 1 25 u^sec transmis- 



sion cycle of the IEEE-1394 bus 300 during which the 
video and audio signals are transmitted, the required 
transmission band is secured by control circuit 301, 
such transmission band being represented by the 
s dashed rectangular portion in each cycle in Fig. B. That 
is, the regions surrounded by the dashed rectangular 
portions are said to be "secured" lor the data that is to 
be transmitted by DVD reproducing apparatus 100 of 
the present invention. The hatched portion of each se- 
io cured rectangular portion of each cycle represents that 
portion of the secured transmission band that is actually 
utilized, i.e., the hatched portions represent the variable 
rate data itself. The unsecured transmission band cor- 
responds to those regions beyond the dashed rectan- 
15 gutar portions and are usable by other devices, for ex- 
ample, digital VCR 903 shown in Fig. 1. 

Control circuit 301 secures the necessary transmis- 
sion band and subsequently transmits the digital signal 
(video and audio) supplied from error correction and 
20 memory control circuit 4 on the secured transmission 
band of bus 300. The digital signal is transmitted to a 
control circuit 302 which operates to control the bus 
communication in accordance with the IEEE-1394 
standard, which control circuit 302 being included in, for 
25 example, a digital television receiver 200 that includes 
an MPEG decoder 9. Therefore, and in accordance with 
the present invention, variable bit rate data reproduced 
by DVD reproducing apparatus 100 is transmitted on a 
digital serial bus in accordance with the IEEE-1394 
30 standard. 

The transmitted video/audio data is supplied from 
control circuit 302 to MPEG decoder 9 which has a struc- 
ture similar to that of MPEG decoder 6, but control cir- 
cuits 92, 93 do not produce control signals that identify 
35 the storage state of memories 94, 95. The digital video/ 
audio signal is supplied to a demultiplexer 91 which de- 
multiplexes the signal into its respective video and audio 
components which are then stored via control circuits 
92 and 93 in random access memories 94 and 95, re- 
40 spectively. The respective digital and audio signals are 
decoded by control circuits 92 and 93 and the decoded 
video and audio signals are supplied as, for example, 
respective digital video and audio signals. 

As previously mentioned, control circuits 92 and 93 
45 do not generate control signals that identify the storage 
states of memories 94 and 95. DVD reproducing appa- 
ratus J 00 operates to MPEG decode the reproduced 
signal in MPEG decoder 6 and simultaneously transmit 
the reproduced signal on bus 300. Since MPEG decoder 
so 9 is equivalent to MPEG decoder 6, and since control 
circuits 62 and 63 generate respective control signals 
representing the storage states of memories 64 and 65, 
which in turn controls the reproduction of the data from 
the digital video disk, it is unnecessary 1or control cir- 
55 cuits 92 and 93 to generate controls signals that identify 
the respective storage states of memories 94 and 95. In 
other words, the storage states of memories 64 and 65 
should be substantially equivalent to the storage states 
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of memories 94 and 95, respectively and, thus, proper 
control of the reproduction of the digital video/audio data 
from the digital video disk is provided solely by MPEG 
decoder 6. 

As previously mentioned, MPEG decoder 6 may 5 
supply as outputs respective analog video and audio 
signals and such signals may be supplied on an analog 
signal line 400 to an analog television receiver 500, such 
as shown in Fig. 4. 

In accordance with this embodiment of the present to 
invention, as discussed above, the storage states of 
memories 64 and 65 are detected and the reproduction 
operation of DVD reproducing apparatus 100 is control- 
led in accordance with such storage states thus prevent- 
ing underflow and overflow of memories 64 and 65. By 15 
the use of MPEG decoder 6, a separate MPEG decoder 
9, that is coupled to DVD reproducing apparatus 1 00 via 
digital serial bus 300, does not need to determine wheth- 
er an underflow or overflow condition of memories 94 
and 95 exists. Furthermore, by detecting the peak rate 20 
of the supplied digital video/audio signal periodically in 
peak rate setting block 8, variable rate data may be 
transmitted on a digital serial bus in accordance with the 
IEEE-1394 standard, even when such standard re- 
quires that the transmitted bit rate be known. 25 

Referring next to Fig. 3 of the drawings, a block di- 
agram of apparatus for transmitting digital video and au- 
dio data in accordance with another embodiment of the 
present invention is shown. Fig. 5 also illustrates the 
present embodiment, wherein DVD reproducing appa- 30 
ratus 100 is coupled to a digital television 200 including 
therein a display unit and MPEG decoder 9. Referring 
back to Fig. 3, DVD reproducing apparatus 100 includes 
a DVD reproducing device 1 , an amplifier 2, a demodu- 
lator 3, an error correction and memory control circuit 4, 35 
a random access memory 5, a peak rate setting block 
8, a system control circuit 7 and a control circuit 301 and 
thus is similar to DVD reproducing apparatus 1 00 shown 
in Fig. 2, except the DVD reproducing device of the 
present embodiment does not include an internal MPEG *° 
decoder 6. In the present embodiment, circuits 1-5 op- 
erate in a manner identical to that of circuits 1-5 shown 
in Fig. 2, wherein digital video/audio data is reproduced 
from a digital video disk, demodulated, stored in mem- 
ory 5, error corrected in circuit 4 and supplied as an error 45 
corrected digital video/audio signal to control circuit 301 
via peak rate setting block B^Peak rate setting block 8 
operates in the same manner as that described above 
with respect to the embodiment shown in Fig. 2 and, 
therefore, further-description thereof is omitted herein. £° 
Also, like the embodiment shown in Fig. 2, control circuit 
301 shown in Fig. 3 secures the necessary bandwidth 
in accordance with the peak rate detected by peak rate 
setting block 8 and transmits on bus 300 the error cor- 
rected digital video/audio signal in accordance with the 55 
IEEE-1394 standard, all as previously discussed. 

The transmitted digital video/audio signal is sup- 
plied to a control circuit 302 included in digital television 



receiver 200 which supplies the received signal to an 
MPE G decoder 9 which includes therein a demultiplexer 
91 , control circuits 92 and 93, and memories 94 and 95. 
Demultiplexer 91 demultiplexes the transmitted signal 
into its respective video and audio components, and 
stores the video data via control circuit 92 in memory 94 
and stores the audio data via control circuit 93 in mem- 
ory 95. Control circuits 92 and 93 MPEG decode the re- 
spective video and audio data to produce respective dig- 
ital video and audio signals. 

in accordance with this embodiment of the present 
invention, control circuits 92 and 93 detect the storage 
states (conditions) of memories 94 and 95, respectively 
{like control circuits 62 and 63 in Fig. 2), and generate 
therefrom respective control signals that are supplied to 
control circuit 302. Also in accordance with this embod- 
iment of the present invention, the control signals sup- 
plied from control circuits 92 and 93 to control circu it 302 
are transmitted from control circuit 302 on digital serial 
bus 300 to control circuit 301 in DVD reproducing appa- 
ratus 100. 

In accordance with the IEEE-1 394 standard, control 
circuits 301 and 302 each have a block structure as 
shown in Fig. 6, wherein each control circuit includes an 
Iso packet transmitting and receiving block 310, a bus 
control block 311, an information signal processing 
block 312 and a plug control register 313 located within 
bus control block 311. Iso packet transmitting and re- 
ceiving block 310 performs isochronous communication 
for transmitting the video signal data and audio signal 
data, and bus control block 311 performs asynchronous 
communication for transmitting control signals. Data is 
transmitted between the Iso packet transmitting and re- 
ceiving block 310 and information signal processing 
block 312 within each control circuit 301 and 302. In ac- 
cordance with the IEEE-1394 standard, the Iso packet 
that is transmitted between control circuit 301 and 302 
has the data structure as shown in Fig. 7. 

Referring to Fig. 7, each Iso packet is formed from 
"quadlets" of data, each quadlet consisting of four bytes 
of information. The Iso packet includes a header, which 
includes therein the data length that is provided in the 
so-called first quadlet. The Iso packet header further in- 
cludes in the second quadlet cyclic redundancy check 
(CRC) codes for the information of the fist quadlet. As 
shown, the packet header is comprised of the first and 
second quadlets, such packetjieader being transmi tted 
at the beginning of packet transmission. A data field fol- 
lows the packet header, and the cyclic redundancy 
check codes for the data field follows that data field. 

Bus control block 31 1 of each control circuit 301 and 
302 receives from the respective information processing 
block 31 2 the control signals that identify the storage 
states of memories 94 and 95. Such information is trans- 
mitted from one control circuit to another control circuit 
utilizing asynchronous communication. Typically, con- 
trol circuit 302 transmits such control signals asynchro- 
nously to control circuit 301 which subsequently sup- 
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plies the transmitted control signals to system control 
circuit 7. As previously mentioned, bus control block 31 1 
ol each control circuit 301, 302 includes a respective 
plug control register 313. Plug control register 313 sets 
values stored therein in accordance with the transmitted 
information, tor example, the transmitted signals, and 
the various information generated by the particular 
equipment utilized, and Iso packet transmitting and re- 
ceiving block 310 of the respective control circuit 301, 
302 is controlled in accordance with the values stored 
in plug control register 313. 

Finally, the control signals transmitted to system 
control circuit 7 1rom control 301 operate to control the 
reproducing operation of DVD reproducing circuit 1 in 
order to prevent underflow and overflow of memories 94 
and 95. 

Like the first embodiment previously discussed with 
reference to Fig. 2, the embodiment of Fig. 3 is operable 
to transmit variable rate data across a transmission line, 
tor example, IEEE-1 394 bus 300, which has a predeter- 
mined rate of transmission. Referring again to Fig. 8, the 
transmission band is secured prior to the transmission 
of the digital video/audio data and, as previously dis- 
cussed, the hatched portion of the secured bandwidth 
of each cycle represents the variable rate data itself sup- 
plied by DVD reproducing apparatus 100, and the un- 
secured transmission band corresponds to those re- 
gions beyond the dashed rectangular portions and are 
usable by other devices. 

At least preferred embodiments of the invention 
provide: 

an apparatus and a method which is operable to 
transmit variable rate digital video/audio data in ac- 
cordance with the IEEE-1 394 standard; 
an apparatus and a method for detecting a peak da- 
ta rate of variable rate data to be transmitted, es- 
tablishing a rate of transmission of the variable rate 
data in accordance with the detected peak data 
rate, and transmitting in accordance with the estab- 
lished transmission rate the variable rate data on a 
transmission line that requires the transmission rate 
to be predetermined; 

a system in which a bandwidth of the transmission 
line that is required to transmit the variable rate data 
having the detected peak data rate is secured ; 
a system in which the= reproducing of a signal from 
a record medium to produce the variable rate signal 
is controlled in accordance with a control signal, the 
variable rate signal is processed (e.g., by an MPEG 
decoder), the control signal is generated in accord- 
ance with a condition of processing of the produced 
variable rate signal, and the variable rate signal is 
transmitted on the transmission line; 
a system in which the transmitted variable rate sig- 
nal is received and processed in a similar manner 
as that of the produced variable rate signal (e.g., by 
a second MPEG decoder), but such second 



processing does not generate a control signal (sim- 
ilar to the earlier generated control signal) that rep- 
resents a condition of the second processing; and 
a system in which the transmitted variable rate sig- 

5 nal is received by a receiver (e.g., a digital televi- 
sion), the received transmitted variable rate signal 
is processed, the control signal is generated in ac- 
cordance with a condition of processing of the re- 
ceived transmitted variable rate signal, and the gen- 

10 erated control signal is transmitted back to the 
transmitting side, wherein the received transmitted 
control signal is utilized to control the reproducing 
of a signal from the record medium. 

15 While the present invention has been particularly 
shown and described in conjunction with preferred em- 
bodiments thereof, it will be readily appreciated by those 
of ordinary skill in the art that various changes may be 
made without departing from the scope of the invention. 

20 For example, the present invention, although described 
with reference to the IEEE-1 394 standard and the use 
of MPEG decoders, is not limited to this standard and/ 
or the use of MPEG decoders, but may be applied to 
other standards and/or other types of coders/decoders 

25 that produce/decode variable-rate data. 

Therefore, it is intended that the appended claims 
be interpreted as including the embodiments described 
herein, the alternatives mentioned above, and all equiv- 
alents thereto. 

30 

Claims 

1. Apparatus for transmitting variable rate data on a 
35 transmission line requiring a predetermined rate, 
comprising: 

detection means for detecting a peak data rate 
of variable rate data to be transmitted; 

40 means for establishing a transmission rate of 

said variable rate data in accordance with the 
detected peak data rate; and 
means for transmitting said variable rate data 
on said transmission line in accordance with the 

45 established transmission rate. 

— 2^— The apparatus of-claim 1, wherein said means 1or= 
establishing includes means for securing a band- 
width of said transmission line required to transmit 
50 said variable rate data having said detected peak 
data rate. 

3. The apparatus of claim 2, wherein said transmis- 
sion line has a plurality of cycles, and said means 

55 tor securing a bandwidth secures the same band- 
width for each cycle of said transmission line. 

4. The apparatus of claim 1 , further comprising: 
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means for controlling the reproducing ot a sig- 
nal Irom a record medium in accordance with a 
control signal to produce a variable rate signal; 
processing means tor processing the produced 
variable rate signal, said processing means in- 
cluding means tor generating said control sig- 
nal in accordance with a condition of process- 
ing of the produced variable rate signal by said 
processing means. 

5. The apparatus of claim 4, wherein said processing 
means is operable to MPEG decode the produced 
variable rate signal. 

6. The apparatus of claim 4, wherein said processing 
means includes buffering means lor buffering the 
produced variable rate signal, and said means for 
generating said control signal generates said con- 



for processing the received transmitted variable 
rate signal in a similar manner as said processing 
means processes the produced variable rate signal, 
said reception processing means not generating a 
control signal that controls the reproduction of the 
signal from the record medium. 

8. The apparatus of claim 7, wherein said processing 
means and said reception processing means are 
both MPEG decoders. 

9. The apparatus of claim 1 , further comprising: 

means for controlling the reproducing of a sig- 
nal from a record medium in accordance with a 
control signal to produce said variable rate sig- 
nal; and 

reception means for receiving the variable rate 
signal transmitted on said transmission line, 
said reception means including reception 
processing means for processing the received 
^ —transmitted variable rate signalrsaid reception- 
processing means including means for gener- 
ating said control signal in accordance with a 
condition of processing of the received trans- 
mitted variable rate signal by said reception 
processing means, said reception means fur- 
ther including reception transmitting means for 
transmitting the generated control signal to said 
transmitting means; 

wherein said transmitting means is operable to 
receive the transmitted control signal and to 
supply the received transmitted control signal 



to said means for controlling. 

10. The apparatus of claim g, wherein said reception 
processing means includes buffering means for 
5 buffering the received transmitted variable rate sig- 
nal, and said means for generating said control sig- 
nal generates said control signal representing a 
state of said buffering means. 

io 11. The apparatus of claim 10, wherein said reception 
processing means is an MPEG decoder. 

12. Apparatus for transmitting variable rate data on a 
transmission line requiring a predetermined rate, 

is comprising: 

a peak bit rate detector for detecting a peak da- 
ta rate of variable rate data to be transmitted; 
and 

a bus controller for establishing a transmission 
rate of said variable rate data in accordance 
with the detected peak data rate, and for trans- 
mitting said variable rate data on said transmis- 
sion line in accordance with the established 
transmission rate. 

13. The apparatus of claim 12, wherein said bus con- 
troller is operable to secure a bandwidth of said 
transmission line required to transmit said variable 

so rate data having said detected peak data rate. 

14. The apparatus of claim 13, wherein said transmis- 
sion line has a plurality of cycles, and said bus con- 
troller secures the same bandwidth for each cycle 

35 of said transmission line. 

15. The apparatus of claim 12, further comprising: 

a reproducing device controller for controlling 
40 the reproducing of a signal from a record medi- 

um in accordance with a control signal to pro- 
duce a variable rate signal; 
a processor for processing the produced varia- 
ble rate signal, said processor being operable 
45 to generate said control signal in accordance 

with a condition of processing of the produced 

— variable rate signal by said processor;, and 

a transmission line controller for transmitting 
the variable rate signal on said transmission 
so line. 

16. The apparatus of claim 15, wherein said processor 
is an MPEG decoder. 

ss 17. The apparatus of claim 15, wherein said processor 
includes a data buffer for buffering the produced 
variable rate signal, and said control signal gener- 
ated by said processor represents a state of said 



trot signal representing a state of said buffering 
means. 20 

7. The apparatus of claim 4, further comprising recep- 
tion means for receiving the variable rate signal 
transmitted on said transmission line, said recep- 
tion means including reception processing means 2S 
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data buffer. 

18. The apparatus of claim 15, further comprising a re- 
ceiver for receiving the variable rate signal transmit- 
ted on said transmission line, said receiver includ- 
ing a reception processor 1or processing the re- 
ceived transmitted variable rale signal in a similar 
manner as said processor processes the produced 
variable rate signal, said reception processor not 
generating a control signal that controls the repro- 
duction ol the signal from the record medium. 

19. The apparatus of claim 18, wherein said processor 
and said reception processor are both MPEG de- 
coders. 

20. The apparatus of claim 12, further comprising: 

a reproducing device controller for controlling 
the reproducing of a signal from a record medi- 
um in accordance with a control signal to pro- 
duce a variable rate signal; 
a transmitter for transmitting the variable rate 
signal on said transmission line; and 
a receiver for receiving the variable rate signal 
transmitted on said transmission line, said re- 
ceiver including a reception processor for 
processing the received transmitted variable 
rate signal, said reception processor generat- 
ing said control signal in accordance with a con- 
dition of processing of the received transmitted 
variable rate signal by said reception proces- 
sor, said receiver further being operable to 
transmit the generated control signal to said 
transmitter; 

wherein said transmitter is operable to receive 
the transmitted control signal and to supply the 
received transmitted control signal to said re- 
producing device controller. 

21. The apparatus of claim 20, wherein said reception 
processor includes a data buffer for buffering the re- 
ceived transmitted variable rate signal, and said 
control signal generated by said reception proces- 
sor represents a state of said data buffer. 

^22. The apparatus of claim 21 , wherein said reception 
processor is an MPEG decoder. 

23. Method of transmitting variable rate data on a trans- 
mission line requiring a predetermined rate, com- 
prising the steps of: 

detecting a peak data rate of variable rate data 
to be transmitted; 

establishing a transmission rate of said variable 
rate data in accordance with the detected peak 
data rate; and 



transmitting said variable rate data on said 
transmission line in accordance with the estab- 
lished transmission rate. 

s 24. The method of claim 23, wherein said step of estab- 
lishing is carried out by securing a bandwidth of said 
transmission line required to transmit said variable 
rate data having said detected peak data rate. 

io 25. The method of claim 24, wherein said transmission 
line has a plurality of cycles, and the same band- 
width is secured for each cycle of said transmission 
line. 

15 26. The method of claim 23, further comprising the 
steps of: 

controlling the reproducing of a signal from a 

record medium in accordance with a control 
20 signal to produce a variable rate signal; 

processing the produced variable rate signal; 

generating said control signal in accordance 

with a condition of processing of the produced 

variable rate signal; and 
25 transmitting the variable rate signal on said 

transmission line, 

27. The method of claim 26, wherein said processing 
step is carried out by MPEG decoding the produced 

30 variable rate signal. 

28. The method of claim 26, wherein said processing 
step includes the step of buffering the produced var- 
iable rate signal in a buffer, and said generated con- 

35 trol signal represents a state of said buffer. 

29. The method of claim 26, further comprising the 
steps of receiving the variable rate signal transmit- 
ted on said transmission line, and processing the 

40 received transmitted variable rate signal in a similar 
manner as said variable rate signal is processed in 
said first processing step, wherein a control signal 
representing a condition of processing of the re- 
ceived transmitted variable rate signal similar to the 

45 previously generated control signal is not generat- 
ed. 

30. The method of claim 29, wherein said first and sec- 
ond processing steps are carried by respective 

50 MPEG decoders. 

31. The method of claim 23, further comprising the 
steps of: 

55 controlling the reproducing of a signal from a 

record medium in accordance with a control 
signal to produce a variable rate signal; 
transmitting from a transmission side the vari- 
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able rate signal on said transmission line; 
receiving the variable rate signal transmitted on 
said transmission line; 

processing the received transmitted variable 
rate signal; 5 
generating said control signal in accordance 
with a condition of processing of the received 
transmitted variable rate signal; 
transmitting the generated control signal on 
said transmission line; and 10 
receiving at said transmission side the trans- 
mitted control signal; 

wherein the received transmitted control signal 
is utilized to control the reproducing by said 
controlling step. 15 

32. The method of claim 31 , wherein said processing 
step includes the step ot buffering the received 
transmitted variable rate signal in a buffer, and the 
generated control signal represents a state of said 20 



33. The method of claim 32, wherein said processing 
step is carried out by an MPEG decoder. 



buffer. 
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